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Objectives: To document the prevalence and etiology of sustained blood pressure elevation
in children.
Methods & results: It is a school-based prospective cross-sectional study involving healthy
school children in age group of 5e15 years (both sexes). Children with any acute or chronic
illnesses and the intersexes were excluded from the study group. Total number of hy-
pertensive children were 37. Of these 37 cases, 23 hypertensive cases were boys and 14
were girls. All these hypertensive children maintained their blood pressure above þ2SD for
the corresponding age and sex. Male and female ratio of hypertensive cases was 62:38. All
were primary hypertensives as per working definition. Majority belonged to Class II socio-
economic status.
Conclusion: Hypertension in children is very rare with a prevalence of 0.38% and majority
had primary hypertension.
Copyright ª 2013, Cardiological Society of India. All rights reserved.1. Introduction complications.1 There are few studies to delineate the cut-offHypertension is a very common problem in adults and
is an important risk factor for ischemic heart disease,
Cerebrovascular accident and renal failure. Normal blood
pressure range and cut-off values for adults are well stan-
dardized. Hypertension in adults has its origin in childhood
and effective control of high blood pressure can control theseative Housing, Flat No: 2/
m, atasikde@rediffmail.c
2013, Cardiological Societpoints and prevalence of high blood pressure among children
in India. The 1st age related norms were developed by a Task
Force of National Heart Lung and Blood Institution in 1977 and
have been revised to account for differences based on sex and
height, most recently in 1996.2 With this background, we
designed this study to document the prevalence and etiology
of hypertension in children.1, BB-50, Action Area: I B, New Town, Kolkata 700156, India. Tel.:
om (A. Kumar De).
y of India. All rights reserved.
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This study was carried out among school children of different
standards in the age group of 5e15 years in and around Kolkata
between October 2010 and March 2011. Initially 10,250 school
children (by randomized sampling and randomallocation)were
registered for the study. Two hundred and eighty nine students
were excluded from the study due to ill health and/or refusal to
participate in the study. Total 9961 children were recruited of
which 6360 were boys and 3301 were girls. Due Institutional
Ethical Committee clearance and permission from the school
authorities were obtained. The whole process was explained to
all students in each class in each school. Their name, age, sex,
weight, height and socio-economic status were recorded. Stan-
dard techniques were used to measure the weight and height.
Help of parents and teachers were sought for calculating the
right age and socio-economic status of the children where
needed. Only the healthy children (childrenwithout any history
of palpitation, heart failure, any feature suggestive of cardio-
vascular system, any chronic disease or taking any form of
treatment for anymajor illnesses presently or in the past) in the
age group of 5e15 years were included in the study. Students
were called in separate room/or hall and allowed to wait for
30 min to relieve their restlessness and anxiety. Each child was
then called one by one and blood pressure wasmeasured in the
sitting posture in the right upper arm using standard blood
pressure measuring cuffs of different sizes for different age
groups. Three readings were recorded at the gap of 5 min and
mean of the three readings was the measured blood pressure
value for both systolic and diastolic blood pressure. As recom-
mended by the American Heart Association, systolic and dia-
stolic blood pressurewas taken to correspond to the appearance
and muffling of Korrotkov sounds (phase I and phase IV,
respectively). This method provides reliable readings within
4 mmHg of intra-arterial values.3 Muffling gives slightly higher
and complete disappearance gives slightly lower than the actual
diastolic pressure. Former is the preferred method.4 Same and
standard mercury type of blood pressure instrument was used
through out the study period and was checked periodically for
any loss of mercury height, any leak in the tubing or the control
valves. Blood pressure cuff with width of 7 and 9 cm were used
depending on which cuff approximated 2/3rd of the upper arm
length of the child. Length of the bladder was at least 12 cm.5,6
Thorough history including family h/o hypertension, myocar-
dial infarction, obesity and cerebrovascular accident were
recorded involving the parents in the process. Clinical exami-
nation was done in detail. Modified Kuppuswamy’s scale of
socio-economic status was used to assess the socio-economic
status of the students in the study group.7 After initial evalua-
tion, theirmean and standard deviation of systolic and diastolic
BP were worked out. Children whose blood pressure exceeded
þ2SD of the mean for age and sex were evaluated by six repeat
measurements during six different visits at monthly intervals.
Children having blood pressure persistently above þ2SD were
advised investigations for urine routine andmicroscopic exam-
ination, blood urea, serum creatinine, serum cholesterol, elec-
trocardiogram, ultrasonography and intravenous pyelogram
(contemplated for those persistently hypertensive childrenwith
elevated blood urea and serum creatinine level). Thoroughclinical examination and similar investigationswere carried out
in parents of children showing persistent hypertension.3. Result
After initial check-upatdifferent schoolscovering9661children,
only 222 children have their blood pressure > þ2 SD for their
respective age and sex. It was systolic, diastolic or both systolic
and diastolic. Boys comprised 134 and girls were 88. Re-
evaluation after one month i.e. on 2nd visit, only 37 remained
to have their BP (systolic, diastolic or both) >þ2SD for their
respective age and sexascalculated in this study.These 37cases
maintained their sustained high blood pressure during subse-
quent 4 visits. Of these 37 cases, 23 (62.16%) hypertensive cases
were boys and 14 (37.74%) were girls. All were primary hyper-
tension as no etiology could be established on thorough history
taking, examination and investigation. None was secondary
hypertensive. Using Modified Kuppuswamy’s scale of socio-
economic status, seven cases (18.92%) belonged to class I group
and 28 cases (75.68%) belonged to class II group. Number of
systolichypertension,diastolichypertensionandbothsystolic&
diastolic hypertension caseswere 12 (32.43%), 13 (35.14%) and12
(32.43%), respectively. Children belonging to the height group of
141e160 cm had the highest number of hypertension cases
(n ¼ 19, percentage ¼ 51.35). Weight group of 41e45 kg also had
the highest number of hypertension cases (n ¼ 8, percen
tage ¼ 21.6). Family history of hypertension was recorded in 24
children out of 37 children with sustained elevation of blood
pressure [Tables 1 and 2].4. Statistical analysis
Analysis of data was done using appropriate statistical tests
(Chi-square tests) and p value<0.5was taken to be statistically
significant. After 1st follow up visit, out of 222 students only 37
remained hypertensive while 185 was found to be normo-
tensive. We tried to find the association between some vari-
ables with hypertension among these 37 students. One
hundred and eighty five normotensive students, after 1st
follow up visit of the initial 222 hypertensive students, were
taken as control group. Out of different variables, only weight
and age showed significant association with hypertension. No
significant associations were found between height, socio-
economic status and sex with hypertension [Table 3].5. Discussion
Prevalence of hypertension in this study was 0.38%. Male to fe-
male ratiowas 62:38. All were primary hypertensive cases.Most
of the hypertensive cases belonged to the age group of 13
(24.32%), 14 (24.32%) and 15 (21.62%) years. Within the limited
scope of investigation, no etiology was found in any hyperten-
sive children. Children belonging to the height group of
141e160 cm and weight group of 41e45 kg had the highest
number of hypertension cases [n ¼ 19 (51.35%), n ¼ 8 (21.6%),
respectively]. Obesity among these hypertensive children was
13.5%. All obese children were boys. Using Modified
Table 1 e Showing distribution of hypertension in
different sex, height, types, etiology and socio-economic
groups.
Variables Number of
hypertensive
children
Percentage of
total hypertensive
cases
Hypertension
Systolic 12 32.43
Diastolic 13 35.14
Both 12 32.43
Height in cm
100e120 4 10.81
121e140 10 27.02
141e160 19 51.35
>160 4 10.81
Etiology
Primary
Hypertension 37 100
Secondary
Hypertension Nil Nil
Sex
Male 23 62.16%
Female 14 37.74%
Socio-economic class
Class I 7 18.92
Class II 28 75.68
Class III 2 5.40
Class IV Nil Nil
Class V Nil Nil
Table 3e showing statistical analysis of the hypertensive
children and their relationship with different variables.
Variables 1st
visit
Last
visit
Statistical data
Height in cm c2 ¼ 0.04, DF ¼ 1,
p ¼ 0.83
100e120 24 4
121e140 60 10
141e160 116 19
>160 22 4
Total 222 37
Sex
Male 134 23 c2 ¼ 0.04, DF ¼ 1,
p ¼ 0.83
Female 88 14
Total 222 37
Socio-economic status
Class I 42 7 c2 ¼ 2.98, DF ¼ 3,
p ¼ 0.408
Class II 152 28
Class III 12 2
Class IV 16 0
Total 222 37
Wt in kg
15e20 3 3 c2 ¼ 18.45, DF ¼ 8,
p ¼ 0.01
21e25 4 3
25e30 5 3
31e35 20 5
36e40 28 5
41e45 90 8
46e50 31 4
51e55 21 3
56e60 20 3
Total 222 37
Age
Boys
5e10 years 22 5 c2 ¼ 0.11, p ¼ 0.74
11e15 years 112 18
Girls
5e10 years 10 3 c2 ¼ 0.38, p ¼ 0. 56
11e15 years 78 11
Total 222 37
i n d i a n h e a r t j o u rn a l 6 5 ( 2 0 1 3 ) 4 9 7e5 0 0 499Kuppuswamy’s scale of socio-economic status,7 18.92% cases
belonged to class I group and 75.68% cases belonged to class II
group. Percentages of systolic hypertension, diastolic hyper-
tension and both systolic and diastolic hypertension caseswere
32.43, 35.14 and 32.43, respectively. Family history of hyperten-
sion among parents and 1st degree relatives was found in 24
cases and out of which 8mothers, 5 fathers, 5 bothmothers and
fathers were hypertensive.
Dividing line of hypertension in children varied from study
to study. Rames et al,8 Gupta et al1 and the present study used
þ2SD as the cut-off value while Masland et al9 and Agarwal
et al10 used 95th percentile as the cut-off value. Prevalence of
hypertension in children worked out by different workers
were 41%,1 1.8%,10 2.3%,11,12 4.4%,13 1.4%.9 Obesity as a risk
factor in hypertensive children was noted by differentTable 2 e showing distribution of hypertension in
different weight groups.
Variables Number of
hypertensive
children
Percentage of total
hypertensive cases
Weight groups in Kg
15e21 3 8.1
21e25 3 8.1
26e30 3 8.1
31e35 4 10.8
36e40 5 13.5
41e45 8 21.6
46e50 4 10.8
51e55 3 8.1
56e60 3 8.1workers.1,8,14 Relationship of childhood hypertension with
socio-economic status varied from nil to 87.5%.1,10
Familial aggregationofhypertensionwasnoted in this study
(64.8%). Though familial aggregationof childhoodhypertension
was first noted by Zinner et al,15 subsequently it was docu-
mented by otherworkers too.1,16,17 Though amonghospitalized
children with persistent severe hypertension, secondary hy-
pertensionwasmore common,18e20 primary hypertensionwas
the main type among the asymptomatic non-hospitalized hy-
pertensive children as documented by different workers.8,21e246. Conclusion
We conclude that though in hospital setting secondary hy-
pertension is the commonest form of hypertension in chil-
dren, but among apparently healthy school going children in
the age group of five to 15 year hypertension is very rare and
primary hypertension is the commonest form among those
who are hypertensive.
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